THME treatment of and results in patients with gallstone ileus have been recently reviewed.1-3',7 Formerly, surgical treatment consisted of removing the obstructing stone by enterotomy and exploring the remaining intestine for additional stones. Followup studies on these patients show an increasing morbidity attributed to the diseased gallbladder or to the patent biliary fistula. Conversely, there has been a continuing decrease in the surgical mortality, from 27% in 1960 to less than 15%o at present." '13' 23 These factors have led surgeons to reappraise the treatment of gallstone ileus. Some now favor a more aggressive and complete repair consisting of enterotomy, cholecystectomy, and closure of the fistula.
Material From the records at the Mayo Clinic it was determined that between Jan. 1, 1955, and Dec. 31, 1966, 15 patients with a history or a current diagnosis of gallstone ileus were seen. In all the onset was acute. During this interval, 104 cases of spontaneous biliary fistula were diagnosed. Thus, the incidence of gallstone ileus in spontaneous biliary fistula was 14%.
Submitted for publication August 14, 1967 The preoperative data are summarized in Table 1 . The disease predominates in elderly women (there were 14 in this series). The average age was 67.5 years. Previous gallbladder symptoms were present in two thirds of the patients and had prompted previous studies. Nine of the 15 knew that they had biliary disease (demonstrated previously at operation in 2 and by cholecystography in 7). The presenting symptoms were not specific for gallstone ileus. All 15 patients complained of abdominal pain; two thirds had vomiting which was feculent in 2. An average of 7 days elapsed from the onset of symptoms to hospitalization and an average of 3.7 days of hospitalization elapsed before operation in the 14 surgical patients. The correct initial diagnosis was made in five instances. In nine others, cholecystitis or intestinal obstruction was suspected. After review of the roentgenograms and history, a correct preoperative diagnosis was made in a total of eight cases. and 80 to 90% of all gallstones entering the intestine pass spontaneously.16, 21 Nearly 30 years ago a report from this institution revealed a 6%o incidence of gallstone ileus among patients with biliary fistulas.2" 2 This has increased to 14% in this study. The profile of these patients is similar to that in other reports. The ratio of 14 women to 1 man is higher than in many series 2 3, 5,15,16 but agrees with the distinctly higher female incidence. The average age of 67.5 years is in agreement with most reports, although in some the average age is more than 70 years.4' 19 The importance of the patient's history has been stressed by some and discounted by others.10, 1 22 Sixty per cent of our patients had had biliary symptoms previously. (complete or partial) and duration of this obstruction. We could not correlate this finding with the duration of symptoms or use it as a prognostic guide.
3. Visualization of the gallstone was initially reported in four instances but on retrospective review it was seen in seven. This sign depends on the radiopacity of the stone (unfortunately, most stones are radiolucent). The stone may be seen at one examination but be obscured by the pelvis or other structures at another.
4. Change in position of the gallstone was observed in only one case.
In addition to the scout film, special studies have been used. Barium contrast x-rays proved useful in three patients: pyloric obstruction was present in one; reflux of barium through the biliary tree with distal duodenal obstruction was reported in the second; and barium outlined the biliary tree in the third. Gastric or pyloric obstruction by a gallstone is an uncommon entity. Although first described by Beaussier in 1770, we could find reports of only 10 gallstones found in the stomach and not all of these produced obstructive symptoms; only 2 had been visualized preoperatively by barium studies. Only six gallstones have been demonstrated preoperatively in the duodenum.8
Most often the diameter of the obstructing stone is greater than 2.5 cm., but smaller stones have produced fatal ileus and stones as large as 5 cm. have been passed spontaneously. None of those measured in this series approached the 17.0-cm. stone removed by Grey-Turner,12 but only one was smaller than 3 cm.
Gallstone ileus is a mechanical type of intestinal obstruction, and treatment is similar to that for other forms of mechanical obstruction. The majority of patients must undergo surgical removal of the obstructing stone; in a few the stone will pass spontaneously. One patient (Case 6) with known gallstone ileus was observed for 10 days in the hope of spontaneous passage of the stone, but surgical treatment was required. The treatment has been enterotomy and exploration of the entire intestine for additional stones, both distal and proximal to the obstruction site. Only recently, the surgical mortality of this procedure ranged from 30 to 50%. Age and debility have been cited as contributing to this high mortality but other contributing factors probably are poor preoperative metabolic and nutritional states. Spontaneous obliteration of the fistula was thought to occur after enterotomy in the absence of additional stones." A few reports (probably no more than eight) substantiate this finding at subsequent cholecystectomy. In the present series, three of six patients treated by enterotomy alone have had further difficulty. One had a patent biliary enteric fistula and nonspecific abdominal complaints when reexamined 10 months after the enterotomy. One had bouts of chills, fever, and right upper quadrant pain 5 months after enterotomy. The third had recurrence of gallstone ileus 1 year after the first episode.
The chance of attaining a lower operative mortality has prompted some to favor one-stage repair, consisting of cholecystectomy, fistula repair, and enterotomy, with exploration of the remaining intestine. The advantage of this procedure is that it removes the sources of future morbiditythe diseased gallbladder and patent biliary fistula. In some patients, only a minimal procedure (enterotomy and exploration of the remaining intestine) is possible. These patients must be followed postoperatively. 
